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Abstract

Economic transformations have had consequences for nutrition and health in the
Monteverde region of Costa Rica (Himmelgreen et al, 2013). A rapid shift from agriculture to a
mixed economy based on tourism continues to morph the nature of the community
(Himmelgreen, 2013). As a result of the shift to ecotourism, many in Monteverde suffer from
varying levels of food insecurity (Himmelgreen, 2006). The Community Health and
Globalization Field School is a Research Experience for Undergraduates (REU) funded by the
National Science Foundation (NSF) and organized by the University of South Florida and the
Monteverde Institute. This year’s researchers explored the role of home gardens in addressing
food security issues, community perceptions of healthy food, solid waste management and
gardening, utilizing methods from the disciplines of anthropology and engineering. This project
built on the foundation of last year's research project, which culminated in the construction of
two keyhole gardens on the Monteverde Institute grounds, the first of their kind in the
Monteverde zone. As suggested by last year's research team, this year the garden was constructed
in partnership with an organization for the elderly and disabled. Researchers worked on adapting
the keyhole garden design to better suit the needs of this community organization by taking into
consideration the needs of the elderly and/or physically disabled.

Introduction
Economic transformations have had consequences for nutrition and health in the
Monteverde region of Costa Rica (Himmelgreen et al, 2013). A rapid shift from agriculture to a
mixed economy based on tourism continues to morph the nature of the community
(Himmelgreen, 2013). This shift has had significant impact on diet and food security. As a result
of the shift to ecotourism, many residents of the Monteverde community suffer from varying
levels of food insecurity (Himmelgreen, 2006). The management of solid waste is another issue
voiced by members of the community. Researchers from the Globalization and Community
Health Field School, a National Science Foundation (NSF) funded Research Experience for
Undergraduates (REU), explored the role of home gardens as a way of addressing issues of food
insecurity and solid-waste management. The primary goals of this research were to analyze
community perceptions of the keyhole garden, understand the connection between gardening and
health outcomes, improve upon the design of the gardens that were constructed last year, and
provide a positive outlet for solid waste; all while taking the wants and needs of the community
in a household garden into consideration.

Food Security and Economic Changes

In the Monteverde region, the change from an agricultural economy to an economy based
on ecotourism has negatively impacted food security. “Food insecurity exists whenever the
availability of nutritionally adequate and safe foods or the ability to acquire acceptable foods in
socially acceptable ways is limited or uncertain” (Anderson, 1990). As evidenced by a 12-month
study (Himmelgreen, 2006), over seventy percent of households had experienced some level of

food insecurity. The shift affects the dietary quality and nutritional composition available to the
population. “As part of this change, the face of food insecurity in such settings has changed from
food scarcity (i.e. limited amounts of food available to individuals and communities) to food
inadequacy in terms of variety and quality,” (Himmelgreen, 2006). Because of involvement in
the tourism industry, many residents of the zone do not have enough time to prepare meals,
affecting their dietary choices (Arias et al, 2013). Additionally, the seasonal rise and ebb of
tourism leads to inconsistency in income. When tourism is slow, residents are unable to make as
much money. These reasons contribute to a trend of increased consumption of processed and
imported foods, a shift from a traditional diet to a delocalized diet (Himmelgreen et al, 2013).
Anecdotal evidence of food insecurity was provided by community members. Some mentioned
that they were unable to get enough fresh vegetables to last the week, whereas others viewed the
cost of food in the zone as their biggest challenge.
These dietary changes, primarily the increased consumption of processed, imported food,
and decreased consumption of traditional food, have been linked to rising rates of obesity and
increased risk for chronic diseases like hypertension, cardiovascular disease, and diabetes
(Himmelgreen, 2006). These health consequences can be understood using Syndemics Theory.
Syndemics Theory argues that the co-existence of two epidemics or ill-health conditions is not
merely circumstantial, but that they exist together, often times reinforcing and shaping each other
in the light of the social and economic conditions in the environment (Himmelgreen, 2013). Food
insecurity and the chronic health issues are correlated, and have been a concern in the
Monteverde Zone. Research shows that most prominent chronic diseases in the area are in fact
hypertension, asthma and diabetes (Himmelgreen et al, 2013).

For elderly people, the challenges of food insecurity are augmented. “Food insecurity has
a greater impact on the elderly because of its association with chronic diseases, such as obesity,
diabetes, high blood pressure, and depression,” (Souza et al, 2013). In a 2013 study of elderly
population of São Paulo, Brazil, food insecure elderly were more likely to be have a lower
nutritional status, chronic diseases and poor socioeconomic conditions than food secure elderly
(Souza et al, 2013). However, relatively little is known about the nutritional status of the elderly
in the Monteverde Zone, as they are an understudied population. What is known is that elderly
persons in Costa Rica often experience problems with hypertension. In 2008, the prevalence of
hypertension in elderly Costa Ricans was found to be 65% (Mendéz-Chacón et al, 2008). Some
of our research suggests that this issue extends to the Monteverde zone. The rural location
includes extra obstacles which complicate the process of obtaining food. “Inadequate
transportation, poor roads, being off the beaten track and nonparticipation in food cooperatives
pose potential barriers in terms of achieving food security,” (Himmelgreen et al, 2013). In the
case of elderly residents in Monteverde, these barriers are even larger, as many of them may not
be as mobile as younger residents. From a 2010 study about Elderly Nutrition in the Monteverde
zone, elderly residents expressed frustration at lack of control over their diets, as well as noted
generational changes in food consumption, both due to illness as well as cultural changes (Banks
et, al 2010).

Household Gardens and Food Security

As evidenced by the Syndemics Theory, issues of food insecurity are complex, and are
connected to socioeconomic issues as well as other health issues. One proposed response to
alleviating food insecurity is household gardening. Household gardens are defined as small-scale

subsistence agricultural systems, located close to a dwelling, used primarily for domestic
consumption (Galhena et al, 2013). These gardens often include medicinal plants and herbs, as
well as vegetables. Home gardens are a key part of local food systems, and have been proposed
as a strategy to alleviate food insecurity. Varying studies have concluded that home gardens
directly contribute to household food security by increasing access and availability to fresh
produce (Galhena et al, 2013). Home gardens can supplement a diet by adding proteins, vitamins
and minerals that enhance dietary quality. In areas such as Monteverde, where food insecurity is
not a lack of food, but a lack of diversity and in dietary quality, home gardens can supplement
this diet, and alleviate food access concerns. However, Monteverde presents unique challenges to
home gardening. The rocky terrain limits space, and as many locals have confirmed, the area’s
strong winds can kill plants. These challenges aside, as evidenced by interviews and focus
groups, residents view home gardens as a positive contribution to a healthy diet in the home.

Keyhole Garden

The partnership between the University of South Florida (USF) and the Monteverde
Institute (MVI) has a solution to these issues. The Globalization and Community Health Field
School, funded by the NSF, combines Social Sciences and Engineering disciplines and employs
students in the field. The school has launched a program to investigate bio-intensive gardening.
A bio-intensive garden is a natural method for growing food using less water and less fertilizer.
This method builds the soil by using minimal space (Green School Bali, Indonesia, 2014).
The specific style of bio-intense garden this project is working on is known as a keyhole
garden. The name refers to the shape of the garden; which from above resembles a keyhole
constructed out of stones (Food and Agriculture Organization, n.d). According to the Food and

Agriculture Organization: “Keyhole gardens are made with low-cost locally available materials.
Compared to regular vegetable gardens, keyhole gardens require less labor (ideal for elderly,
children or sick persons), less water and no costly fertilizers or pesticides” (Food and Agriculture
Organization, n.d). In addition, food may grow throughout the year, even during rough weather.
An average keyhole garden can have a lifespan of five to seven years, and can grow enough
produce for a family of eight people (Food and Agriculture Organization, n.d). The cut that
makes this key unique is in the center. An entrance alcove allows the gardener to approach the
center of the garden, both to apply fertilizer and harvest plants more easily. The alcove borders a
central pit that collects food scraps. The organic material enriches the soil and acts as a positive
way to manage solid waste. This project was the Institute’s third attempt to construct a keyhole
garden.
Last year, students designed a keyhole garden that would provide access to organic and
fresh produce to bring solutions to the issues of food insecurity in the Monteverde community
(Arias et al., 2013, p. 4). This year students are again looking into issues related with food
insecurity, but also to improve on last year’s design. They partnered with a community
organization called Associacíon Pro Ayuda a Personas con Necesidades Especíales de
Monteverde (APAPNEM). Students also worked with the community to meet the goals outlined
early in the program and listed above.

Health Care Provision

The lack of major paved roadways makes a trip from Monteverde to San Jose, the capital,
around four hours. With medical services centralized around the capital, people in rural areas
such as Monteverde are limited in their access to health care. “La Caja Costarricense del Seguro

Social” (CCSS) describes in a simple way the process for obtaining some medical treatment or
service: Given the network of health services in the CCSS, policyholders first go to an EBAIS
(Equipos Básicos de Atención Integral en Salud; Basic Teams for Comprehensive Health Care)
appointment, which operates on the level of primary care. Depending on the assessment of the
general practitioner, one could get direct treatment or a referral either to the clinic of the
Department of Health (secondary care), or the reference hospital (third level). Within the
Monteverde Zone there exists only one EBAIS that provides primary care. Health services are
offered Sunday through Friday from 7:00am to 7:00pm, and there are forty employees, four are
doctors and eight are nurses” (Dr. Sánchez, 2014).
If people need some special health care service and require advanced technologies, they
have to go to Puntarenas to receive treatments. Operations and other treatments after the
requested service are the third level of treatment (Dr. Quesada, 2014). As the process of getting
health care, particularly preventative health care or treatment of chronic illnesses is difficult;
many residents of Monteverde employ alternative traditional treatments, such as the use of
medicinal plants.

Compost

In order to achieve an effective and productive home garden one should start by having a
nutrient-rich soil. Maintaining the nutrient quality of the soil is essential for crops. This is
possible by adding all-natural nutrients which can be found in decomposed waste called
compost.

The fundamental requirements for composting are relatively simple: fresh organic
substrate, a diverse microbial population, adequate aeration and moisture, and a strategy for
managing excess heat. The substrate provides readily biodegradable energy and nutrient sources
for the microorganisms, which in the presence of oxygen and moisture will catabolize the
substrate to sustain their population and support active biomass growth (Richard, 2005).
Compost can be obtained from different organic materials, including waste from
domestic animals (horses, cows, goats or chickens), combined with green materials (grass and
plants), and dry materials, such as dry leaves and straw. Soil is added and the pile is mixed
regularly. Kitchen scraps other than citrus, coffee, bones and meat are effective in compost or
organic fertilizer. These wastes are not compost (the finished product) until the three phases of
decomposition, thermophilic, mesophilic or stabilization, and cooling, are complete.
The bio-intensive keyhole garden consists of different layers, each containing different
materials. Some of these layers include compost. Luis Carazo, a professor at EARTH
University, provided information on different forms of bio-intensive layering processes which
make the soil rich in nutrients for almost any crop. Compost being essential to the garden’s
design, having accessible compost is essential.

Methods
Free Listing

Since this project depended upon engaging the community, most research was participant
rather than literary. Free listing is a method used to determine cultural saliency by asking a
question which provides a list from the respondent. The question that was asked was “What are

the reasons people have a home garden?” Twenty four people responded. This method pinpoints
relevant data with ease. This makes developing interview questions simpler.
Focus Groups

As a means of gathering large amounts of community knowledge in a short space of time,
students conducted focus groups in Spanish. A focus group consists of a group of people who
respond with answers to questions posed by the facilitator. Generally the views expressed are
geared in regards to the general community and a note-taker recorded important points of the
focus groups. The first two focus groups were conducted on the twenty-sixth of June and the
third on the eight of July. The total sample size was 15 participants.
Interviews

Personal interviews also contributed to the research. They can allow researchers to gather
more in-depth information than a focus group, by providing a more personal setting. Several
interviews conducted with locals corroborated the information on obstacles to home gardening,
both natural and human, found in the focus groups. Most of the interviewees had experience with
agriculture, and provided valuable background knowledge. Interviews were conducted in
Spanish with eight different community members and leaders knowledgeable on gardening,
health and/or necessities of elderly or disabled. The interview questions can be found in
Appendix I. During the interview, there was one facilitator and one note-taker. When
appropriate, probes were used and follow-up questions were asked even if not on the
preconceived list of questions.

The twenty-one surveys that were conducted were separated between continuous and
non-continuous variables. The continuous were analyzed in the programing software SPSS
(Statistical Package for the Social Sciences) as shown in Appendix II (Table 1). In order to test
for normality, the Shapiro-Wilk value is analyzed in Table XX. It is considered normal if the
value is greater than 0.05.
Soil Testing

The soil was tested in according to the methods of the LaMotte soil testing kit. Soil
samples were collected from difference locations, dried for 24 hours, sifted, then tested in
accordance to the soil testing kit in order to determine the pH, Nitrogen, Phosphorus, and
Potassium levels.
Compost

The materials used in this project were, horse manure, grass, chicken manure, soil, rice
shells/casings, and water. The first day all components were mixed with shovels. The community
advisor instructed to move the mixture with shovels and picks several times a week in order to
aerate the compost as it heats up during decomposition. Every two days during a span of several
weeks, the compost was moved. During this period, it was discovered that making compost is
physically demanding due to the necessity of movement and the large mass of the compost
required when using this method.

Results
During focus groups and interviews, elderly individuals commented on generational
changes in diet, particularly in food production and the use of agrochemicals. One resident

commented “The first thing I am going to say is that there are a lot of chemicals in our country.
Around 35 years ago, no one used chemicals, just the machete and their hands. Herbicides are
making us sick.” Another resident, when asked as to why she thought people in the zone were
sick replied: “A disorder of nutrition,” and advised “keeping one’s self as far away from
chemicals as possible” as the best preventative measure. Concerns about the use of chemicals in
food production, and its impacts on health were mentioned nearly across the board by many
community members. During the free listing exercise, the question “chemical free” scored 0.27
in cultural saliency (Table 2 can be found in Appendix II).
On Saturday mornings, the Santa Elena mall hosts “la feria,” the fair. It resembles a
small-scale farmer’s market. Locally produced fruits and vegetables are sold. One of our
researchers interviewed market employees, and found out that three out of seven interviewees
use organic fertilizer. According to our survey, 67% of the respondents use food scraps for their
plants as an alternative, natural fertilizer. When asked where most people purchase their fresh
produce, most said the supermercado (supermarket) (Table 3).
The survey conducted in San Luis involved twenty-one interviewees, and 85% were
found to use medicinal plants for health purposes. Also, in one focus group of six people, there
was a consensus that medicinal plants were effective to treat illnesses. They talked about sage as
an effective plant to treat many skin and stomach issues.
During a lecture given at the Monteverde Institute, three experts on medicinal plants
explained their different methods. One of the presenters gives massages accompanied by
different herbal teas depending on the symptoms that a person has. She learned this practice from
a relative. Another participant gives recommendations about what herbs to use for what ailments.

Her family taught her how to use medicinal herbs when she was a little girl. She not only uses
these plants and herbs for medicinal purposes, she also uses them as repellants on her garden as
some of these plants have a pungent smell that deters pests. The third guest works as a
professional masseuse. She has studied macrobiotics, bioenergetics, metaphysic, and
acupuncture with heat and pressure. She recommends different herbal teas based on the
symptoms that the person has and she also combines all of her practices when doing this. These
three experts have been working for years with medicinal plants.
Some interesting findings were that 90% of participants agreed that the phases of the
moon should be considered when planting. The average age of those that completely agreed as
60, while 44 was the average age of those who only somewhat agreed. Another correlation that
was discovered was the differences in the amount of time spent in the garden with regards to age.
With approximately half of the respondents over 50 and half under, a relatively even distribution
was achieved. Those over 50 averaged about 12 hours per week working in the garden while
those under averaged only 1.7 as seen in the following Figure 1.

Hours Worked Per Week In The
Garden
20
10
0
Under 50

Over 50

Figure 1: Average amount of time spent in the garden in regards to age
Another question that was asked in the survey was to determine where people acquired
their fresh produce. It was determined that over half of the respondents received it from the

supermercado. While some people selected more than one answer, the majority selected only
one (shown in Appendix II: Table 2).
The differences in income, age and amount spent on produce was something of interest
that should be explored further. In the following figure, the income distribution based on age is
displayed, however, the appropriate questions where not asked in order to come to provide any
relevant data. However, given the amount spent per household on fresh produce, and the given
number of members in the house, the average weekly spending on produce per person was
determined to be 1,983 colones.

Household Income Catigories based on Age
7
6
5
4
3
2
1
0

Under 50
Over 50

Figure 2: Household income based on age (in Colones)
Finally, another important point was “What prevents people from having a home
garden?” The following pie chart shows the distribution based on the 31 answers people gave.
39% of the answers had to do with the availability of space.

Space
Work
Time
Animals
Interest
knowledge
Money
Shop more

3%
3%3%
6%
7%

39%

16%
23%

Figure 3: Reasons People do not have gardens
In addition to the surveys and interviews, students conducted soil testing. The soil quality
of the two previous keyhole gardens was tested in order to determine if the soil quality had
something to do with the underproduction in the past year. As shown in the following table, in
general, the soil levels were sufficient aside from the Potassium. The soil from the APAPNEM
land was also tested in order to determine if it could be utilized for the garden. The moisture
content was also measured, and the results are in Table 4.
Table 3: Soil Nutrient Levels (L=Lower Keyhole, U= Upper Keyhole gardens at the institute)

NUTRIENTS
pH

Optimum
Levels
5-7

L (6/18)
6

U (6/18)
6

APAPNEM
land

Life MV
Compost
6

8

L (6/18)Tested6/30
5.25

U (6/18)Tested6/30
6

P

High

Medium

Low

Trace

Trace

Traces

High

K

High

High

High

High

Very High

High

High

N

High

High

Med-Low

High

Very High

Very High

Very High

Table 4: Moisture content

Moisture

L (6/18)

U (6/18)

Tin
With Soil
After dry
% moisture

2.14
2.1
9.37
9.16
8.44
7.47
0.11019 0.226238

APAPNEM
land
1.01
12.79
10.01
0.277722

Discussion

Healthy food is key to good health, but what does “healthy food” mean in Monteverde? A
focus group of six APAPNEM members emphasized that healthy food is food grown without any
chemicals: free from insecticides, pesticides and fertilizers. In another interview a community
member who has worked with different types of organic fertilizers said that healthy food is food
that is completely organic. “The food that is not organic tastes different”, he said. “In which you
have not used any fertilizer than organic fertilizer. But do we know that the products we buy are
one hundred percent organic?” Only three out of seven farmers interviewed used organic
fertilizer. It seems that “la feria” is the local answer, the only place relatively sure to provide
organic vegetables. The five key benefits of having a home garden for members of the
community of Monteverde, according to the proof of saliency are: getting healthy products,
saving money, fresh produce, chemical-free produce, and organic produce. Having a home
garden is the most reliable way to get healthy food because the crop is handled personally, so one
is aware of every step of the process of growing the crop, from the seed to the harvest.

The top reasons people do not have gardens include not having enough space, the amount
of work that must be put into a garden, and having the available time. One must address these
issues when attempting to find solutions utilizing gardening. Considering the keyhole is bio
intensive, it doesn’t need very much space to be very productive. This leads to a reduction in
energy and time needed to maintain it.
Use of medicinal plants is a practice that has been used for many years, passed down
from generation to generation in the Monteverde zone. Having medicinal plants in a garden can
be a great advantage. When planted close to crops, several act as a natural repellent against pests.
Medicinal plants can be an alternative to chemical-laden pesticides. Using pesticides can be a
problem when the crop is going to be consumed because the leaves of the plant absorb
chemicals. Another advantage of having medicinal plants is in money saved. Because they are
readily available, they reduce the need of a sick person to leave the home for treatment.

Construction

When taking into considerations the needs of the intended community and the
recommendations from community members and last year’s project, the design of the keyhole
garden was modified. The previous gardens were not as productive as expected, and this is
believed to be due to a lack of sunlight. The new garden is in a space in which there will be
plenty of sun. While stones were used again due to the aesthetic appeal, the edges were softened
in order to ensure the safety of the users. Second, the layers were changed as can be seen in
Appendix III: Figure 4. Next, the reach of an average person is about 0.8 meters. With this in
mind, it was ensured that the reach to the compost bin in the garden was no larger than this, as
shown in the Appendix III: Figure 5. The entrance of the keyhole garden is very pronounced,

more so than in the previous gardens. It extends to the center of the keyhole garden where the
organic waste is going to be placed. This makes moving the organic waste easier when it is
necessary to grab it when it turns into compost. Considering what was discovered during
interviews and literature reviews, a PVC pipe with holes for aeration was added vertically to the
center of the compost bin. To make nutrient distribution more effective four pipes were attached
to the compost bin as shown in Figures 6, 7 and 8. This allows nutrient-rich “compost tea,” made
from water passing through the organic waste to fertilize the soil. In order to ensure the compost
does not go through to the “tea bowl”, a large chicken wire was used to help distribute the weight
of the compost, and a small screen was used to prevent the passage of soil.
Due to the strong wind faced on the APAPNEM plot, a wind break will be constructed,
either of bamboo or plastic wrap. Finally, a roof and rainwater collection system is in place to
supply the water needs of the garden. Photos can be found in Appendix III

Limitations

The main limitation on our project was time. Researchers were limited to a brief six week
period, so results are not representative of the full year. There existed an unavoidable bias in our
sample size, simply because the types of people who would agree to help us are the types of
people who were already interested in home gardening. We kept this in mind as we conducted
our research, aware that future teams may face the obstacle of disinterested populations.

Recommendations
While the stone construction is aesthetically pleasing beautiful, it took around 30 hours of
skilled labor to complete. For future work, something that is simpler and more accessible to the

general population should be used for construction. Due to the lack of time the relationship
between age and amount of healthy food purchased could not be explored. This is something that
would be really interesting to learn more about in future studies. Finally, the next garden should
be in a location that is perhaps more visible to the general population as an example and model.

Appendix I: Survey Questions
1. ¿De las personas que viven en su hogar cuántos son mayores de 65 años?
______________________________________________________________
2. ¿Usted tiene patio trasero?
__Si, (Go to question #3)
__No, (Go to question number #4)
3. ¿Para qué lo utiliza?
______________________________________________________________
4. ¿Usted tiene una huerta en su casa?
__Si (Go to the question #6)
__No (Go to the question #5)
5. ¿Si fuera posible, le gustaría tener una huerta casera (after go to question #9)?
__Si
__ No
6. ¿Cuantas horas a la semana le dedica al cuido de su huerta?
____________________________________________________________________
7. ¿Qué plantas usted siembra en su huerta?
_8. ¿Por qué razones siembra usted o tiene una huerta?
_____________________________________________________________________
9. ¿Que cree usted que le impida a la gente tener una huerta casera?
_____________________________________________________________________
10. ¿Alguien en su casa tiene alguna condición especial que le impida hacer trabajo físico en una
huerta?
__Si, (go to the question #11)
__No, (go to the question #12)
11. ¿Cuál es la condición especial?
_____________________________________________________________________
12. ¿Considera usted que se le haria mas facil trabajar a las personas con condiciones físicas
sembrar en una cama elevada de tierra?
___Si
___No
13. ¿Cuantas veces a la semana compra productos frescos?
__1 vez por semana
__3 veces o más veces por semana
__2 veces por semana
__ No compro
14. Just ask the question and mark what they said.and write what is not on the list. ¿Dónde
adquiere estos productos?
___Supermercado
___Su huerta
___La pulpería
___Su finca
___La feria
___Otro: (especifique) ______________
___Su vecino
15. ¿En una semana aproximadamente cuanto dinero gasta en productos frescos ,tales como
vegetales y frutas?
____________________________________________________________________

16. ¿Clasifique del 1 al 5 las siguientes razones para tener una huerta casera: (donde 1 es el más
importante y 5 es el menos importante)
___ productos saludables
___ productos libres de químicos
___ ahorro de dinero
___ productos orgánicos
___ productos frescos
17. Las plantas medicinales son importantes en una huerta casera.
Usted esta:
___ Completamente de acuerdo
___ De acuerdo
___ No esta seguro/a
___ En desacuerdo
___ Completamente en desacuerdo
18. ¿Utiliza plantas medicinales?
__ Si (go to the next question)
__No (go to the question #20)
19. ¿Cuáles son las 5 plantas medicinales que son esenciales para tener en un jardín o huerta
casera?
__________
__________
__________
__________
__________
20. De las siguientes opciones,¿Qué hacen con los sobros de la cocina en su casa?
__Los uso como comida para los animales o mascotas.
__Lo tiro en el patio.
__Lo tiro donde estan las plantas.
__Lo amontono en un espacio para hacer abono organico.
__Otro (especifique)_________
21. Es importante tomar en cuenta las fases de la luna al sembrar.
Usted esta:
__ Completamente de acuerdo
__ De acuerdo
__ No esta seguro/a
__ En desacuerdo
__ Completamente en desacuerdo

Appendix II: Research Data
Case Processing Summary

Cases

Valid

How many times a week do
they buy fresh produce

People over 65 living in the
house
number of persons living in
house
Number of years living in the
residence
Age
How many hours a week do
they work n the garden

Missing

Total

N

Percent

N

Percent

N

Percent

20

95.2%

1

4.8%

21

100.0%

21

100%

0

0%

21

100%

21

100.0%

0

0.0%

21

100.0%

19

90.5%

2

9.5%

21

100.0%

21

100.0%

0

0.0%

21

100.0%

10

47.6%

11

52.4%

21

100.0%

Table 1: Tests for Normality

Persons in the
house
People over
65 living in the
house

N

Skewness Kurtosis

21

1.806

4.007

21

0.774

-0.654

Shapiro-Wilk (sig)
0.001
0.132

Age
Years living in
the residence
Times a week
fresh produce
is produced
Hours worked
in the garden
per week

21

-.051

-1.396

19

.842

-.209

20

1.031

.827

10

.848

-.725

0.132
0.05
0.013
0.05

Table 2: Cultural Saliency of reasons on why people have home gardens.
Healthy Produce

0.34

Saving Money

0.33

Fresh Produce

0.32

Chemical Free

0.27

Organic Produce

0.24

Readily Available

0.14

Table 3: Source of Fresh Produce
Source of Fresh Produce

# of People

Percentage

Supermercado

11

44%

La Pulperia

5

20%

La Feria

2

8%

Huerta

1

4%

Vecino

1

4%

Finca

0

0%

Other

5

20%

Group Statistics

How many hours a week do

Sex

N

Mean

Std. Deviation

Std. Error Mean

Male

2

12.000

2.8284

2.0000

Female

8

5.563

7.9347

2.8053

they work n the garden

Independent Samples Test
Levene's Test for
Equality of
Variances

How
many
times a
week do
they buy
fresh
produce

Equal
variances
assumed
Equal
variances
not
assumed

t-test for Equality of Means

F

Sig.

t

df

Sig.
(2tailed)

.897

.356

.309

18

.761

.13333

.43219

-.77467

1.04134

.795

.13333

.49091

1.08125

1.34792

.272 5.739

Mean
Difference

Std. Error
Difference

0High cholesterol

Valid

No
Yes
Total

Missing

-99.0

Total

Frequency
13
6

Percent
61.9
28.6

Valid Percent
68.4
31.6

19

90.5

100.0

2

9.5

21

Cumulative
Percent
68.4
100.0

100.0
Diabetes

Valid

No
Yes
Total

Missing

-99.0

Total

Frequency
16
3

Percent
76.2
14.3

Valid Percent
84.2
15.8

19

90.5

100.0

2

9.5

21

100.0

Cumulative
Percent
84.2
100.0

Do you use medicinal plant

Valid

No
Yes
Total

95% Confidence
Interval of the
Difference
Lower
Upper

Frequency
3
18

Percent
14.3
85.7

Valid Percent
14.3
85.7

21

100.0

100.0

Cumulative
Percent
14.3
100.0

How is organic waste used

Valid

Use Waste For Other
Use Waste For Plants
Total

Frequency
7
14

Percent
33.3
66.7

Valid
Percent
33.3
66.7

21

100.0

100.0

Cumulative Percent
33.3
100.0

Number of people who need special assistance

Valid

.0
1.0
Total

Frequency
15
6

Percent
71.4
28.6

Valid Percent
71.4
28.6

21

100.0

100.0

Cumulative
Percent
71.4
100.0

Gender: Do you use medicinal plant

Sex

Male

Female

Total

Crosstabulation
Do you use medicinal plant
No
Yes
Count
0
5
% within Sex
0.0%
100.0%
% within Do you use
0.0%
27.8%
medicinal plant
% of Total
0.0%
23.8%
Count
3
13
% within Sex
18.8%
81.3%
% within Do you use
100.0%
72.2%
medicinal plant
% of Total
14.3%
61.9%
Count
3
18
% within Sex
14.3%
85.7%
% within Do you use
100.0%
100.0%
medicinal plant
% of Total
14.3%
85.7%

Total
5
100.0%
23.8%
23.8%
16
100.0%
76.2%
76.2%
21
100.0%
100.0%
100.0%

Appendix III: Construction Drawings

Rain Water Collection System

Roof

Figure 4: Garden Layout

Wind Break

Figure 5: Top and Side view of the Garden with Dimensions

Figure 6: Layer Structure of the garden

Lid covering the opening

Figure 7:Layout of Nutrient Distribution System

Figure 8: Final Distribution System

Photos
1.) Site Visit – APAPNEM Lot

2.) Health Day – San Luis

3.) Interview

4.) Compost

5.) Lab Work

6.) Keyhole Garden – building the roof

6.) Keyhole Garden – Almost completed

7.) Keyhole Garden with Roof Installed

8.) Planting the Garden

9.) At the garden with APAPNEM members
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